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(54) Radio frequency generators. 

@ A radio frequency generator comprises a set of switch- 
ing transistors (1 to 4) which drive a radio frequency filter 
(5,6) of which an inductor (6) is tightly coupled to a coil (15) 
which feeds a bridge rectifier (17). The rectifier (17) is biassed 
by the source of direct current and begins its rectifying action 
when the load current becomes excessive. The load current 
becomes excessive as a result for instance of mismatch of 
the antenna (7,8,9). The arrangement provides protection 
against high load currents and thereby protects the switch- 
ing elements (1 to 4) from damage. 
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^RADIO FREPUEKP V GENERATORS " 

This invention rentes to a radio ttmmey 

9en " at " " hlCh ' »-"c hl „ g inverter uhich 

drives a £i ller to provide an output at a radio 
frequency for feeding a transiting antenna. The 
inverter My assu me any one of a variety o, for ms , bu t 
usually provides a square wave signa l wlth tne ^ of 
so lld state ..,:itc h es wnicn control power switches' ei ther 
erectly or via . coupling trw)sforBor . ^ 

of .» invoru-r and a r., dio frequency filter, sue, as a 

series resonance circuit <-^n 

circuit, can provide a very efficient 

source of radio froquancy po _. ^ 
as mism atch nt the loac! or flash owrat 

1 " SUh,t0r d ""^ ">« soUd state switches 

aUh0,K ' h V " ri ° US P-toctive circuits and devices 
have beer, demised th^iv <- i 

^, then Allure rate has been so hiah as 

the use of switching inverters for radio 
irequoncy ooncrators. 

°"" ° l ' ii!Ct ° f »•« -vention rs to providt 
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a qenorator v:i th an improved protection gainst the 
effects of inuh load current cue to mismatch. 

According to the invention, a radio frequency 
generator comprises a switching inverter which drives 
a radio- frequency filter and includes a series 
roacta.ee and a rectifier which is coupled to that 
reactance and is biassed sue:, that its 
rectifying action Units the inverter's switching 
current and protects the ,witchinq c-l.er.ents of the invert* 

It is preferable that the rectifier, which may be 
constituted by a bridge rectifier tightly coupled to ar. 
inductor of a series resonance circuit constituting the 
aforementioned filter, be biassed to provide substantial 
rectification only when the radio frequency ' current 
through the series reactance exceeds the radio frequency 
current in normal conditions of loading. The rectifier 
may be biassed by the source of direct current that feeds 
the switching inverter and to return rectified current to 
that source. The rectifier will limit the radio frecuen 
voltage across the series reactance and thereby limit 
the current through it; this action limits the current 
through the switches cf the inverter and thereby protects 
them . 

One embodiment of the invention and a modi fi ca tic; 
thereof will now be described by way of example with 



# 



-3- 



"01.7343 



r6foroncc to the — p-yin. d,, w , nys , in which: 

Ki5l3rC * 1 iS 3n -■■^-atory diagram of a radio 

frequency generator comprisim . c • , w 

, rising a switching inverter and 

a radio frequency filter; 

«9»rc 2 is o circuit diaoram of „ ne embodiment 
the invention, so ,.e anciliary circuits h , ving ^ 
omitted for simplicity,, and 

M9«.c 3 ill U s trates , modification of part of 
the embodiment illustrated by Figure 2. 

1 illust «tes an inverter „ hich converts 

direct currenf- ^ 

A « xrom a source q^^x 

S/ such as a batterv to a 

filtered radio fluency signal flowing in a load 

resistance R . The pairs Qf ^ ^ ^ 

•™ -ternary switched for equal periods ^ ^ switchinQ 

,SCinS " d ° Sir0d " dl ° f ^c y . A Square wavt . 

voltage appears at the terminals A and B • 

a anc b. The impedance 

°f the serje=: rpcnr,-n<. 

■e- ieson u „t circuit constituted by the inductor 
L and the car-^citnr r i 

' ° r ° " near ^ 2cr ° at the desired rad^o 

,rBqUenCy ^ 1S — at the harmorie/of 

that fro,,™,, The unloadea qMlity ^ ^ 

-sonant circuit is „i,n, for exampla Qf ^ ^ ^ ^ 

r °' 1C " nC " ° £ indU «" - at a resonance 

» Chose,, t , bu approximately si. ti „, 3 t„e impedance 
the load resis.or , he loaded ^ ^ ^ 

The ParaHo, tuned eircu lt comprising thu in ^. , 
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,<<-„r C is'iresonant at the chosen radio 
and the enactor C, ... v ,„ c , or it comparatively 

frequency. The unloaded cual . .V -« 

th e load resistor P is preferably about 
; „ ,„ the arrangement shown in Figure 1. the 

^aance'of the switches an, the batter-, are approximately 
« r o and the load resistance is short circuited, the 

+-r fo^tv times the 
, ti-rc-h the switches can -use ^ .o_r y 
current nin v...cn v.i.- 

,t i-d destrov the switches.- If the loao 
normal current ai.a uc^ru. _ 

, rr open circuited, the high impoaar.ee 
10 resistor is rcmoveu or open cx 

of the parcel resonance circuit is in series between he 
tennis A and B and the s,itc h ing current is reduceo .o 

nil- 

?iaor «. 2 is a simplified circuit dragra:, o. one 

15 embodiment of the invention. xn t..^ 

- - ro-resoor.d to the switches Y and y 
transistors 1 ana 2 co.rcspo.. 

and the transistors 3 and 4 correspond to the switches 
\ a ,d x in F Jg urc 1. Drive signals are applied to the 
base/emitter junctions of th.se transistors hy the 
2 0 second^, La to ^ rc» P .= Mvely of .elective 

. . .. k., dr^-n :>v sv:i tchi transistors 
transformer f whicn may b-_ u.-J . 

neries resonant 

in accordana with known pra^tc- 

. a - . this embodiment b\ 

cl ,,,„t of Figure i i» constitute,, m -■>■* 

t ., c ,pacito, * an, the in— 6, the ^ resistor R by 
„ ;h e rector 7 an, the parallel sonant circuit by the 
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WMCH the p rjMary , lsa ^ is ln !Jorios wjth sertM 

resonant circuit isolate- t-ho i ,. 7 • 

L " thc Io " d respect of direct 
current from the switching ciw- 

J circj -«-. « particular 

impedance r,.,io botwoen tho prl-ory and seco„da.-v 

alteration of the turns ratio of the tr-n r 

Jl cne transformer. 

11 to U r, S pecti., aly are oonnect£d ^ 

^e coHector/^tter junctlona ut eha tran , Utors n ^ 

14. Thc purpose of th ese diodes . 

uxoaes is the prevention of 
the open circuiting of the fi]f Pr 

y x tne filter network between the 

ter " lMlS A r '" d B " a » «» — istors a re rao „,e ntarily 

:r;:° nductiv °- n » - - »» and „„ Periods 

of the switching voltaces apolied to * he h. 

- Lj - cu to tne bases of. the 

transistors 1 tc 4 are n'ef e v a v 

P^ereraaiy arranged so chat 

transistors 3 and 4 or fr , n .- 

whe transistors 3 and 4 are not 

si^taneousi, conductive. The oholee of „ 

»»v. for™ ls dependent on the storagc deify ^ ^ 

transistors. 

It may be explained that the in-,* „ 

cne ioaa currant may be 

shared by n cluralitv of e. jif ^- 

*t-i or switching circuits in parallel 

and that if desired part of tho - 

M 01 thc 13G1 o rrequency filter 
may be constituted by a * t t n f 

n " ct of Parallel inductors or 

capacitors, one each for each of the parallel u 

^ paiallel switching 

circuits ar. described in UK Pato-t <^o^- 

tu,t ^deification No. 141-^84 

Normal] y the switching circuits ... n , 

S circuits wuujj be mounted on 

removable boards. <k 

rGS ' ^ut the diodes 1] fn i/ 

^^ci> j. j. to 14 need not be 
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mounted on these boards and, if they are not, the 
generator may continue to operate even if one or the 
parallel switching circuits is removed. 

Th e embodiment shown in Figure 2 is provided 
uith a protective arrangement which comprises a coil, 
tightly coupled to the inductor 6, a capacitor „. which 
compensates for the leakage inductance of the coupUng 
coil and a bridge rectifier 17 which is biassed by the 
voltage of the source of direct current, namely the 
hattery which in this embodiment serves the transistors 
! to 4. The coil 15 and its coupling to the inductor 6 
is selected to provide a voltage which will Just ,roduce 
rectifying action in the bridge rectifier when th. 
resistive loading of the radio frequency filter i, normal 
and tuning is proper, that is to say the currents and 
voltages from the transistor switches 1 to 4 are :n phase. 
If the load resistance is aitered, whether by accdent 
or otherwise, to demand more current from the transistors, 
th. increased flow of rectified current will P tev e nt any 
, substantial rise in the current required of the transistors. 
In practice, if the normal current is six amperes for a 
.t'of four switching transistors as shown, the current 
nay be limited to about seven amperes when the led 

■4-„^ =>n^ che direct supply 
resistor is short circuited and .ae cur 

.5 current would fall to about one ampere, six of the 
.. seven ampere, being returned to the battery 19 by 
the rectifier. 
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The r, dlo frequoncy « iter shown ln Plgure 2 t . 
-ten C aUed a phn _ hjft raatc ^ beca _ ^ 

either zero or 180° chase «?hiff » * 

pndse shift between the current 

through the load resistor and ti . fc _ eri 

Ux senes current between 

the terminal /• and r? e~ 

B. Sometimes phase quadrature 
-tch ing „ ybedesirab]e> If it is provided> an ooen 

ClrCUit " U,C ' the impedance be,„een the 

LCrminalS A B - d - of the current between 

•1 and B is required just as it «. f „ r „ h 

for the circuit which 

has bean particularly described. 

Ti 9 uro 3 il lus trates a edification o f the fllter 
—or* between the te rml „ als A and B Md tfc . 
rectifier. In tne TO d ificatio „, a transformer w ^ 
P-allel wlth the capacitQr 5 coupias ^ ^ if ^ ^ 

to the capacitor rather than the inductor G . . 
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CLAIMS: 

; 

1. A radio frequency generator comprising a 
switching inverter (1,2,3,4), which drives a radio- 
frequency filter (5,6) and includes a series reactance 
(6) and a rectifier (17) which is coupled to that 
reactance and is biassed such that its rectifying 
action limits the flow of current through the inverter. 

2.' A radio frequency generator according to 
claim 1, in which the rectifier (17) conducts current 
back to a source (19) which energises the switching 
inverter with direct current. 

3. A radio frequency generator according to 
claim 1 or claim 2, in which the rectifier (17) comprises 
a bridge rectifying network which is inductively coupled 
to the aforementioned reactance. 



4. A radio frequency generator according to any 
foregoing claim, in which the filter (5,6) is such that 
the currents through the reactance (6) and a load (7) 
are in phase and the rectifying action of the rectifier 
is sufficient to protect the said elements if the load 
25 is short-circuited. 
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5. A radio frequency generator according to 
any of claims 1 to 4 , in which the filter is such that 
the currents through the reactance and a load are in 
Phase quadrature and the rectifying action of the 
rectifier is sufficient to protect the said- elements 
of the load is open-circuit. 
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